Large fluctuations in an artificial insemination sire's evaluations concern both dairymen and artificial insemination studs. Characteristics of three bulls with high initial values which dropped on later evaluations were compared with those of 17 "normal" bulls. Characteristics included genetic yield, management, genetic trend, environmental trend, and size of herds where daughters freshened, genetic merit of mates, and average age at freshening of daughters in first lactation. Evidence suggests that fluctuations are from preferential treatment of daughters of some sires as well as randomness inherent in methods of sampling and evaluating sires.
INTRODUCTION
Over the last few decades accurate evaluation of dairy sires has been emphasized. Development of mixed model techniques for handling unbalanced data (1, 2, 3) led to the Northeast Artificial Insemination Sire Comparison (NEAISC) (4, 5, 6) used in New England and New York State. Recently, for several bulls from a stud in this region superior first evaluations dropped sharply on subsequent evaluations. Such changes in sire evaluations may be due to the random nature of sire sampling procedures or unaccounted sources of bias in evaluation procedures. In either case, such phenomena cause dairymen to have less confidence in methods of evaluation. This study attempted to determine what caused the phenomena.
METHODS
Methods to purchase and sample unproven sires were examined first. Bulls in the stud with high NEAISC ratings are mated to cows with Received August 14, 1978.
high estimated transmitting abilities (ETA's). Male calves which result from these planned matings are brought into the stud, and at about a year of age, semen collection begins. An initial sample of 800 breeding units for each young sire is distributed evenly among the districts. Each AI (artificial insemination) technician usually receives six breeding units from a sire to use at his discretion in herds of consenting dairymen. Semen from these unproven sires is least expensive.
These sires are evaluated when complete records of milk in first lactations are available on at least 20 of their daughters. The first evaluation is based on complete records and other records in progress. A decision whether to keep a bull is subject to his first evaluation.
Those bulls returned to service will produce a second crop of daughters and be reevaluated. The second-crop evaluation is based on all new records of first lactations and those that went into the first evaluation. Usually the number of second-crop daughters is much greater than the number in the first crop (Table 1) , so the second evaluation is weighted heavily by new records.
When NEAISC evaluations are computed, a confidence range (CR) is calculated for each bull. This figure is an approximate 68% confidence interval for the transmitting ability of the bull where daughter milk yields and sire transmitting abilities have multivariate normal distribution. In other words, the interval of NEAISC evaluation + CR should contain the transmitting ability 68% of the time. A bull's transmitting ability is never known, but successive unbiased predictions with increasing amounts of information should approach it. Therefore, about 68% of later predictions would be expected to lie in the confidence range of the first evaluation. As in Table 1 , most do lie in this interval.
In the NEAISC procedure the model for a cow's record of milk is where h is the herd-year-season of freshening; g is the sire group, grouping by stud and year entered service; s is the particular sire within group; and e is the random error term associated with the record. The herd and group effects are fixed while sires are random. In matrix notation, the mixed model is y=X~+Zu+e where y is the vector of records of first lactation of the daughters of all bulls to be evaluated, X and Z are known design matrices, ~ is a vector of unknown fixed herd and group effects, u is a vector of unknown random sire effects, and e is a vector of random error terms. This brief examination of the sire sampling procedure and evaluation method suggests a few possible sources of bias. The average merit of herds associated with sires may vary, but by computing as if herds are fixed, this bias is removed (7) . A cow's record is classified by herd, year, and season of freshening (herd-year-season). Presently, the year is divided into two seasons, December through April and May through November. The distributions of freshening dates of first lactations of daughters were examined to see if any bulls had a large percent of daughters freshening over a short interval in a particular season which could bias comparisons if seasonal adjustments were incorrect. The distribution of freshenings was not disproportionate (11) .
The model includes an effect for each herd-year-season which should account for environmental differences between cows freshening in different herds or in the same herds but in different year-seasons. The model does not account for different treatment of cows within the same herd-year-season. If some cows in a herd are treated preferentially, their records will reflect that treatment, and their sires' evaluations may be biased.
Another potential problem concerns the genetic merit of mates of unproven sires. The average merit of mates of different bulls needs to be equal. If some bulls were mated to superior cows while others had genetically inferior mates, then daughter records would not reflect clearly differences between their sires' genetic values.
Records in sire evaluation are corrected for fixed effects including number of times milked per day and age and month at freshening.
Incorrect adjustment factors might cause a bull to be evaluated unfairly; e.g. if the average age at freshening of first-crop daughters of two bulls differed significantly and incorrect factors were used to adjust the records, the resulting evaluations would be inaccurate.
Most of the suggested explanations for changes in sire evaluations can be checked by analyzing production records, but the problem of detecting preferential treatment within a herd is more difficult. Our approach was to compare characteristics of herds in which daughters freshened. If daughters of a particular sire were given special treatment in many different herds, the herds might have common features. Information was compiled on all herds where 20 sires had their first-and second-crop daughters. Data were collected for each of three "problem" bulls and five to seven other bulls 
Differences between first-crop means and second-crop means of herd size, genetic merit and management of herds, dam ETA's, and average age at freshening were tested for significance by a "t" statistic for each characteristic. The same procedure was used to test for differences between first-crop means of "problem" bulls and "normal" bulls. In this case a pooled estimate of variance for all first-crop means of each characteristic was computed for each test as if the variances were common. Genetic and environmental trend data were tested for equality of medians between the "problem" and "normal" groups for both first and second crops.
RESULTS AND DISCUSSION
As a cow seems more likely to receive preferential treatment in a small herd than in a large one, herd size was examined for differences between the first-and second-crop averages of all bulls ( Table 2 ). The first-crop average for "problem" bulls also was compared with the first-crop average of other bulls. No differences were significant (P>.05). Genetic and management levels of herds were examined for similarities among problem bulls. Average genetic merit of herds where problem bulls had their first-crop daughters did not vary significantly (P>.05) from those where other bulls were used (Table 3 ). In general, second-crop daughters appeared in herds with higher genetic averages than the first crop as would be expected with upward genetic trend in the population (9, 10) .
The first-crop daughters of problem bulls were in better managed herds (P<.05) than the other bulls (Table 4) , but since herd-year-season effects are considered fixed in the model, this should not bias evaluations. Superior management in these herds may indicate a greater likelihood of preferential treatment, but this is only speculative.
Most of the daughters used to evaluate these bulls were in herds with positive genetic trend (Table 5 ). This was true for both first-and second-crop daughters of problem and normal bulls. In contrast, only about half of the daughters were in herds with positive environmental trend (Table 6 ). On a median test (8), we concluded (P>.05) that the distribution of percent of cows in herds with positive genetic and environmental trends did not differ significantly among problem bulls and others in both first and second crops. Average ETA's of dams of first-and secondcrop daughters for each bull were calculated from available records. Not all daughters had dams with ETA's. The average ETA's of dams of second-crop daughters were substantially higher (P<.05) than ETA's of dams of first-crop daughters ( Table 7 ). The average difference of 63 kg may be explained partly by positive genetic trend in the population although it seems unlikely that dairymen or technicians would mate best cows to unproved sires. The average ETA of dams of first-crop daughters of problem bulls was higher than the average for regular bulls, but the difference was not significant (P>.05).
Nevertheless, the superiority of 53 kg suggests that problem bulls generally were mated to better cows than regular bulls and may indicate a potential for preferential treatment.
Finally, averages for age at freshening of daughters of these bulls were examined ( Table  8 ). The average age at freshening of first-crop daughters was greater than the average of second-crop daughters.
The difference of almost a month was significant (P>.05), but it was across all bulls so it should not bias evaluations of particular bulls. There was not a substantial difference (P>.05)in average age at freshening between first-crop daughters of problem bulls and regular bulls.
CONCLUSIONS
There appear to be several potential causes for fluctuations, including preferential treatment of daughters, nonrandom mating of unproven sires to cows, and inherent randomness of the sampling procedures. Some combination of these three factors probably causes evaluations to change. Preferential treatment can be identified only after the fact; therefore, it cannot be accounted for in the model. To remove its effects on evaluation, preferential treatment must be eliminated.
There has been some tendency to mate certain unproven bulls to genetically-superior cows. This might be considered preferential treatment of the bulls. Both this problem and the problem of preferential treatment of daughters might be avoided by withholding identities of unproven sires when their semen is distributed originally. All pertinent information except pedigree could be given to the dairymen, estimated transmitting ability, type information on parents, etc. This would assure dairymen that they are using good semen but would keep their personal preferences from biasing evaluations. Such a system certainly would not be acceptable to purebred breeders but might have some appeal to commercial dairymen where selection of unproven sires is mainly by technicians.
The most probable explanation is that fluctuations are inherent in the random sampling procedures. When fluctuations of all 20 sires are examined (Table 1) , not only problem bulls show large changes. Problem bulls are bulls that had high initial evaluations and dropped later. Other bulls showed changes of similar magnitude, but either had lower first evaluations and then declined or the change was upward, pointing out that the acquisition of problem status is arbitrary.
There appears to be a need for a sire sampling system that removes preferential treatment. A system such as suggested here seems to warrant consideration. It also must be stressed both to those who sell semen and to dairymen who use it that the method of sire evaluation is based on variability inherent in the population and the random nature of Mendelian inheritance. Therefore, a certain amount of variation is expected between subsequent evaluations of a sire.
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